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157] ABSTRACT

The invention relates to a compound selected from
those of formula (I):

Illz (D)

Ar'—CH;CH;—N-—R

in which Ar’, Rj and R; are as defined in the specifica-
tion,

an optical isomer,

and an addition salt thereof with a pharmaceutically-
acceptable acid or base.

Medicinal product which is useful in treating or in pre-
venting a disorder of the melatoninergic system.

23 Claims, No Drawings
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1
ARYLETHYLAMINE COMPOUNDS

The present application is a division of our prior-filed
copeding application Ser. No. 07/931,574, filed Aug.
12, 1992, now U.S. Pat. 5,276,051, issued Jan. 4, 1994,

The present invention relates to new arylethylamine
compounds, processes for the preparation thereof, and
to pharmaceutical compositions containing them.

A certain number of arylethylamine compounds hav-
ing an indole nucleus are described as being agonists or
antagonists of melatonin, both in patents GB 219 2001
and WO 89/01472, and in the publications J. Med.
Chem. (1979) 22 (1) pp. 63-69 and Chemical Abstract
(1968) 70 (1) no. 3722 T.

The same applies to a number of compounds having a
benzo[b]thiophene nucleus: J. Med. Chem. (1970) 13 pp.
1205-1208, J. Heterocyclic Chem. (1978) 15 pp.
1351-1359, (1983) 20 pp. 1697-1703.

Benzofbjfuran analogues of melatonin have likewise
been synthesised: Annalen ( 1963 ) 662 pp. 147-159 and
patent FR 1343073, but no pharmacological activity of
the melatoninomimetic type appears to have been
found.

The same applies in the benzimidazole series, where
demethoxylated analogues of melatonin have been pre-
pared without such activity appearing to have been
found: Khimiko Farmatsevticheskii Zhurnal (1968) 9
pp. 21-23.

The Applicant has now found new compounds hav-
ing an affinity for the melatonin receptors that is very
consliderably superior to that of the products described
in the literature and to that of melatonin itself.

Those compounds possess numerous valuable phar-
macological activities on account of their agonistic or
antagonistic nature towards melatonin.

In addition to their beneficial action on disturbances
in the circadian rhythm and sleep disorders and on
seasonal disorders, they have valuable pharmacological
properties on the central nervous system, especially
anxiolytic, anti-psychotic and analgesic properties, and
on ovulation, cerebral circulation and immunomodula-
tion. |

More specifically, the present invention relates to the
compounds of the general formula (I):

Illz (I

Ar'—CH,CH»—N—R1
in which:

Ar' represents:
an mdol-3-yl nucleus of formula (II):

R30 (11

a benzo[b]thiophen-3-yl nucleus of formula (III):
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2
R30 (11
S Rs
R4
a benzimidazol-1-yl nucleus of formula (IV):
R3O0 Iv)
' X
-
N
R4
a benzo[b]furan-3-yl nucleus of formula (V):
Ry V)

R4

a 1,2-benzisoxazol-3-yl nucleus of formula (VI):

Rj3’

(VD)

(VID)

an indazol-3-yl nucleus of formula (VIII):

R3’ (VIID)

R4

R represents:
a group

C—R75
|
O

in which R7represents an optionally substituted
cycloalkyl radical, an optionally substituted cy-
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cloalkyl-(C1-Cy4)alkyl radical, or a trifluoro-
methyl group,

and, when Ar’ represents a group selected from
those of formulae (IV), (VI), (VII) and (VIII),
R7may also represents a linear or branched alkyl
radical kaving from 1 to 6 carbon atoms that is
unsubstituted or substituted by 1 or 2 halogen
radicals,

sroup

--fIJ—NHRg or ——il'.',“——NHRg
O S

in which Rg represents a linear or branched
lower alkyl radical having from 1 to 6 carbon
atoms, an optionally substituted cycloalkyl radi-
cal, an optionally substituted cycloalkyl-
(C1-C4)-alkyl radical, an optionally substituted
aryl radical, or an optionally substituted arylal-
kyl radical the alkyl chain of which contains
from 1 to 3 carbon atoms, or
a group

-ﬁ”"(CHZ)n_EI
O

in which

n represents an integer from 1 to 3 and E; represents
a radical selected from:
morpholino and
piperazine that is unsubstituted or substituted by a

radical —(CH>),,—E> wherein n’ represents an
integer from 1 to 4 and E; represents a phenyl or
naphthyl radical each of which is unsubstituted
or substituted by from 1 to 3 radicals selected
from: halogen, (C1-Cy)alkyl and (C1-Cg)alkoxy:;

R2 represents a hydrogen atom or a linear or
branched lower alkyl radical having from 1 to 6
carbon atoms;

R3 represents a hydrogen atom, a linear or branched
lower alkyl radical having from 1 to 6 carbon
atoms, an optionally substituted aryl radical, an
optionally substituted arylalkyl or diarylalkyl radi-
cal in which the alkyl chain contains from 1 to 3
carbon atoms, or a cycloalkyl or cycloalkylalkyl
radical in which the alkyl chain contains from 1 to
3 carbon atoms;

R3’ represents a hydrogen atom or a group —O—R3
wherein R3 is as defined above;

R4 represents a hydrogen atom, a halogen atom, a
hydroxy radical, a linear or branched alkoxy radi-
cal having from 1 to 6 carbon atoms, or a linear or
branched lower alkyl radical having from 1 to 6
carbon atoms;

Rs represents a hydrogen atom, a halogen atom, a
linear or branched lower alkyl radical having from
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1 to 6 carbon atoms, an optionally substituted -

phenyl radical, or an optionally substituted phenyl-
alkyl radical in which the alkyl chain contains from
1 to 3 carbon atoms; and

R¢ represents a hydrogen atom, or a linear or
branched lower alkyl radical having from 1 to 6
carbon atoms;

the isomers, epimers and diastereoisomers thereof,

and the addition salts thereof with a pharmaceutically
acceptable acid or base,

65

and wherein

4

with the provisos that:

Ar’ may not represent a 7-methoxybenzo[blfuran-
3-yl group when R represents a cyclopropylcar-
bonyl radical;

R1may not represent a trifluoroacetyl radical when
Ar’ represents an indole radical wherein
Ry==R3=R4=Rs=Rs=H;

and R; may not represent an anilinothiocarbonyl
radical that is unsubstituted or substituted at the
4-position of the phenyl by an alkoxy radical,
when Ar represents an indol-3-yl nucleus and R3
represents a methyl or benzyl radical;

the term “substituted” associated with the expres-
sions “aryl”, “arylalkyl”, “diarylalkyl”, “phenyl”
and “phenylalkyl” indicates that the aromatic nu-
cleus or nuclei may be substituted by one or more
radicals selected from: linear or branched lower
alkyl having from 1 to 6 carbon atoms, linear or
branched lower alkoxy having from 1 to 6 carbon
atoms, hydroxy, halogen, nitro, and trifluoro-
methyl;

the term “substituted” associated with the expres-
sions “cycloalkyl” and “cycloalkyl-(Cij-Cq)alkyl”
indicates that the cyclic system may be substituted
by one or more radicals selected from: halogen,

linear or branched lower alkyl having from 1 to 6

carbon atoms, and linear or branched lower alkoxy

having from 1 to 6 carbon atoms;

the term “cycloalkyl” designates a saturated or unsat-
urated cyclic system having from 3 to 8 carbon
atoms; and

the expression “aryl group” is understood as meaning

a pyndyl, phenyl, naphthyl, thienyl, furyl or

pyrimidyl group.

The present invention relates also to a process for the

preparation of the compounds of formula (I), character-
1sed in that there is used as starting material an amine of
the general formula (IX):

Ar'—CH,>CH>»—NHR, (IX),

in which Ar’ and Rj have the same meaning as in for-
mula (I), which is treated:

with an acid chloride of formula (X):

Cl—C—Ry
|
O

or with the corresponding acid anhydride of for-
mula (XI):

R?“‘ﬁ““o_il:"“R’; (XD)
O O
in which formulae R; has the same meaning as in

formula (I), to obtain the compounds of formula
(Ia):

Illz (Ia)
Ar'=—CH;CHy—N—C—R~

|
O

in which Ar’, R; and R7 have the same meaning as
in formula (I),
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or with an isocyanate of formula (XII):

Rg—N==C=0 ),

in which Rg has the same meaning as in formula (I),
to obtain the compounds of formula (I83):

Ra

l
Ar'—CH;CH;—N—C—NH—Rg

(18)

I
O

in which Ar’, R; and Rg have the same meaning
as 1 formula (1),
or with an isothiocyanate of formula (XIII):

in which Rg has the same meaning as in formula (),
to obtain the compounds of formula (Iy):

Illz
Ar'—CH);CHy;—N-—C—NH=—R;3

I
S

dy)

in which Ar’, R; and Rg have the same meaning as

in formula (),
it being understood that the compounds of formu-
lae (Ia), (IB) and (Iy) form part of the invention
and together constitute the compounds of for-

mula (I),

1t being possible for the compounds of formula (I) to be:
purified by one or more purification methods selected
from crystallisation, chromatography over a silica

column, extraction, filtration, and passage over
carbon and/or resin,
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separated, where applicable, in pure form or in the

form of a mixture, into their possible optical iso-
mers,
and/or converted into salts by means of 2 pharmaceu-
tically acceptable acid or base.
The mvention also includes a process for obtaining
the compounds of formula (I¢):

Rj

|
Ar"'==CH,CHy;~N-—R;

(Ie)

in which R and R; are as defined in formula (I) and Ar"
represents a group Ar’ as defined in formula (I) that is
substituted by a group —O—R3"" wherein R3" repre-
sents a group selected from optionally substituted aryl,
optionally substituted arylalkyl or diarylalkyl, and cy-
cloalkyl or cycloalkylalkyl ( the terms “aryl”, “arylal-
kyl”, “diarylalkyl”, “cycloalkyl”, “cycloalkylalkyl”
and “substituted” being as defined in formula (I)),-
characterised in that a compound of formula (I¢'):

Illz
Ar'"'=—CHy;CHy—N—R;

(Ie")

in which R and R are as defined above and Ar’’ repre-
sents a group Ar’ as defined in formula (I) that is substi-
tuted by a group —O—R3"" wherein R3"’ represents a
hydrogen atom, is reacted with a compound of formula

(XIV):
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R”-Hal (XIV):
in which Hal represents a halogen atom and R” repre-
sents a group selected from optionally substituted aryl,
optionally substituted arylalkyl or diarylalkyl, and cy-
cloalkyl or cycloalkylalkyl (the terms “aryl”, “arylal-
kyl”, “diarylalkyl”, “cycloalkyl”, “cycloalkylalkyl”
and “substituted” being as defined in formula (I)), it
being possible for the compounds of formula (I€) to be:
purified by one or more purification methods selected
from crystallisation, chromatography over a silica
- column, extraction, filtration, and passage over
carbon and/or resin,
separated, where applicable, in pure form or in the
form of a mixture, into their possible optical iso-
mers, .
and/or converted into salts by means of a pharmaceu-
tically acceptable acid or base.
The invention also includes a process for the prepara-
tion of the compounds of formula ( 19):

ll?-z
Ar'~—CH;CHy—N—C—(CH,),—E|

|
O

()

in which Ar’, R, Ej and n are as defined in formula
(I),characterised in that a compound of formula (1®7):

1|12
Ar'—CH;CHy=N-—C~—(CH>3),~Hal;

|
O

(19°)

in which Ar’, Rz and n are as defined in formula (I) and
Hal; represents a halogen atom, is reacted with a mor-
pholine group or with a piperazine group that is unsub-
stituted or substituted by a radical —(CHy),—E>
wheremn n' and Ej are as defined in formula (I), it being
possible for the compounds of formula (I®) to be:
purified by one or more purification methods selected
from crystallisation, chromatography over a silica
column, extraction, filtration, and passage over
carbon and/or resin,
separated, where applicable, in pure form or in the
form of a mixture, into their possible optical iso-
mers,

and/or converted into salts by means of a pharmaceu-

tically acceptable acid or base.

The amines of formula (IX) are either commercially
available or readily accessible to the person skilled in
the art.

The compounds of formula (I) have valuable pharma-
cological properties.

The pharmacological study of those compounds has
in fact shown that they have low toxicity and a very
high selective affinity for the melatonin receptors
(which is far superior to that of melatonin itself and to
that of its analogues described in the literature).

Among their important activities on the central ner-
vous system, the compounds of the invention have seda-
tive, anxiolytic, anti-psychotic and analgesic properties
as well as properties affecting microcirculation, as a
result of which they can be used in the treatment of
stress, of sleep disorders, of anxiety, of seasonal depres-
sion, of insomnia and fatigue due to jet lag, of schizo-
phrenia, of panic attacks, of melancholia, of regulation
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of the appetite, of insomnia, of psychotic disorders, of
epilepsy, of Parkinson’s disease, of senile dementia, of
disorders associated with normal or pathological age-
ing, of migraine, of memory loss, of Alzheimer’s disease
and of disorders of cerebral circulation.

The compounds of the invention also have ovulation-
inhibiting and immunomodulatory properties, which
enable them to be used in the treatment of certain can-
cCers. |

When administered externally, they may be used in
the treatment of psoriasis, of acne and of seborrhoea,
and they protect the skin.

They may also be used in veterinary medicine for
their properties on the fur.

The present invention relates also to pharmaceutical
compositions containing the products of formula (I) on
their own or in combination with one or more inert,
non-toxic, pharmaceutically acceptable excipients or
vehicles.

Of the pharmaceutical compositions according to the
invention there may be mentioned, by way of non-limit-
ing examples, those which are suitable for oral, paren-
teral, nasal, per- or trans-cutaneous, rectal, perlingual,
ocular or respiratory administration, and especially
tablets, drages, sublingual tablets, sachets, paquets, gela-
tin capsules, glossettes, lozenges, suppositories, creams,
ointments, dermic gels, and injectable and drinkable
ampoules.

The dosage varies according to the age and weight of
the patient, the mode of administration and the nature of
the therapeutic indication or of any associated treat-
ments, and ranges from 0.1 mg to 1 g per 24 houss.

The following Examples illustrate the invention but
do not limit it in any way.

EXAMPLE 1

N-[2-(5-METHOXYINDOL-3-YL)ETHYL]-CYCLO-
PROPYLCARBOXAMIDE

3 g of 5-methoxytryptamine are added to a solution of
2.2 g of potassium carbonate in 40 cm3 of water. 80 cm3
of chloroform are added, and then 1.7 g of cyclo-
propanecarboxylic acid chloride are added with very
vigorous stirring. After stirring at room temperature for
30 minutes, the organic phase is separated off, washed
with water and then dried.

The resulting residue is crystallised in toluene, yield-
ing 3.3 g (80.5%) of N-[2-(5-methoxyindol-3-yl)ethyl]-
cyclopropylcarboxamide.

Melting point: 101°-102° C. Infra-red (KBr disc):

3390 cm—! v NH indole

3250-3300 cm—1 v NH amide

2900-3050 cm3! 1 v CH alkyl

1630 cm—1 v CO amide

_— IR 3 —— 13 I

CH,CH->»—NHC
b a Ii
O

cyclopropyl
CHa2p

CH»y,
OCHj3
indole
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-continued
'H-NMR 80 MHz (CDCl3)

CHoCHy——NHC
b a II
O

§.1 ppm NH I(indole)

(1H)

EXAMPLE 2

N-[2-(6-FLUORO-5-METHOXYINDOL-3-YL)E-
THYL]J-CYCLOPROPYLCARBOXAMIDE

Following the procedure of Example 1 but replacing
S-methoxytryptamine with 5-methoxy-6-fluorotrypta-
mine (J. Heterocyclic Chem. (1976) 13 pp. 1253-1256),
N-[2-(5-methoxy-6-fluorocindol-3-yl)ethyl]-cyclo-
propylcarboxamide is obtained. Melting point (di-
chloromethane-ether) : 125°-126° C.

EXAMPLE 3

N-[2-(6-CHLORO-5-METHOXYINDOL-3-YL)E-
THYL]-CYCLOPROPYLCARBOXAMIDE

Following the procedure of Example 1 but replacing
S-methoxytryptamine with S-methoxy-6-chlorotrypta-
mine (Synthesis (1983) pp. 935-936) , N-[2-(5-methoxy-
6-chloroindol-3-yl)ethyl]-cyclopropylcarboxamide s
obtained.

EXAMPLE 4

N-[2-(5-METHOXY-2,6-DIMETHYLINDOL-3-
YL)ETHYL]-CYCLOPROPYLCARBOXAMIDE

Following the procedure of Example 1 but replacing
S-methoxytryptamine with S-methoxy-2,6-dimethyl-
tryptamine (Journal of Medicinal Chemistry (1973) 16
pp. 757-765), N-[2-(5-methoxy-2,6-dimethylindol-3-
yDethyl]-cyclopropylcarboxamide is obtained.

EXAMPLE 5

N-[2-(5-METHOXYBENZO[b
JTHIOPHEN-3YL)ETHYL]CYCLOPROPYLCAR-
BOXAMIDE

Following the procedure of Example 1 but replacing
J-methoxytryptamine with 3-B-aminoethyl-5-methox-
ybenzo[b ] thiophene (Journal of Medicinal Chemistry
(1970) 13 pp. 1205-1208) , N-[2-(5-methoxybenzo[b
Jthiophen-3-yl)ethyl]lcyclopropylcarboxamide is ob-
tained.

Melting point: 124°-126° C. Infra-red (KBr disc):

3270 cm31 1 v NH amide

1640 cm3! 1 v CO amide

EXAMPLE 6

N-[2-(6-CHLORO-5-METHOXYBENZO[b]THIO-
PHEN-3-YL)ETHYL]-CYCLOPROPYLCARBOX-
AMIDE

- Following the procedure of Example 1 but replacing
J-methoxytryptamine with 3-8-aminoethyl-5-methoxy-
6-chlorobenzo[blthiophene (J. Heterocyclic Chem.
(1983) 20 pp. 1671-1703), N-[2-(5-methoxy-6-
chlorobenzo[b]thiophen-3-yl)  ethyl}-cyclopropylcar-
boxamide is obtained.
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EXAMPLE 7

N-[2-(5-METHOXYBENZO[bJFURAN-3-YL)E-
THYL]JCYCLOPROPYLCARBOXAMIDE

Following the procedure of Example 1 but replacing °
>-methoxytryptamine with 3-8-aminoethyl-5-methox-
ybenzo[b]furan (Annalen (1963) 662 pp. 147-159 or
Aust. J. Chem. (1975) 28 pp. 1097-1111), N-[2-(5-
methoxybenzo[b]furan-3-yl)ethyl]cyclopropylcarboxa-
mide 1s obtained.

Infra-red (KBr disc):

3290 cm—1 v NH amide

1680 cm—! v C=0 amide

10

15

IH-NMR 80 MHz (CDCl3)

CH;0 CH;CHy—NH—C
c b a tl_'!) 20

0O

(SH)
(2H)
(2H)
(3H)
(4H)

0.7-1 ppm
2.9 ppm
3.5-3.7 ppm
3.9 ppm
6.8-7.3 ppm

cyclopropyl
CHap

CHj,,

OCHj3
benzo[b]furan

23

EXAMPLE 8

N-[2-(2-METHYL-5-METHOXYBENZO[bJFURAN-
3-YL)ETHYL]-CYCLOPROPYLCARBOXAMIDE

Following the procedure of Example 1 but replacing
S-methoxytryptamine with 2-methyl-3-8-aminoethyl-5-
methoxybenzo[b]furan (Patent FR 1343073), N-]2-
(2methyl-5-cyclopropylcarboxamide is obtained.

Infra-red (KBr disc): |

3320 cm3! 1 v NH amide

1650 cm—! v CO amide

EXAMPLE 9

N-[2-(6-METHOXYBENZIMIDAZOL-1-YL)E-
THYL]-CYCLOPROPYLCARBOXAMIDE

Following the procedure of Example 1 but replacing
>-methoxytryptamine with 1-B-aminoethyl-6-methox-
ybenzimidazole (J. Chem. Soc. (1957 ) pp. 1671-1674),
N-[2-(6-methoxybenzimidazol-1-yl)ethyl]-cyclopropyl-
carboxamide is obtained.

Melting pomt (Ethyl acetate) : 86°-88° C. Infra-red
(KBr disc):

3300 cm—! v NH amide

1660 cm—! v CO amide

EXAMPLE 10

N-[2-(2-BENZYL-6-METHOXYBENZIMIDAZOL -
1-YL)ETHYL]-CYCLOPROPYLCARBOXAMIDE

Following the procedure of Example 1 but replacing
J-methoxytryptamine with 1-8-aminoethyl-2-benzyl-6-
methoxybenzimidazole (Patent FR 2182915), N-[2-(2-
benzyl-6-methoxybenzimidazol-1-yl)ethyl]-cyclo-
propylcarboxamide is obtained.

EXAMPLE 11

N-[2-(5-METHOXY-1,2-BENZISOXAZOL-3-YL)E-
THYL]JCYCLOPROPYLCARBOXAMIDE

Following the procedure of Example 1 but replacing
S-methoxytryptamine with 3-8-aminoethyl-5-methoxy-

30
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10
1,2-benzisoxazole (Chem. Pharm. Bull. (1976) 24 (4) pp.
632-643), N-{2-(5-methoxy-1,2-benzisoxazol-3-yl)e-
thyl}-cyclopropylcarboxamide is obtained.

EXAMPLE 12

N-[2-(5-METHOXY-1,2-INDAZOL-3-YL)ETHYL]-
CYCLOPROPYLCARBOXAMIDE

Following the procedure of Example 1 but replacing
>-methoxytryptamine with 3-8-aminoethyl-5-methox-
yindazole (J.A.C.S. (1957) 79 pp. 5245-5247), N-[2-(5-
methoxy-1,2-indazol-3-yl)ethyl]-cyclopropylcarboxa-
mide 1S obtained.

EXAMPLE 13

N-]2-(5-METHOXYINDOL-3-YL)ETHYL]-TRI-
FLUOROACETAMIDE

1.14 g of trifluoroacetic acid are added dropwise to a
suspension, at —35° C,, of 1.90 g of S-methoxytryptamine
in 6 cm? of pyridine. The mixture is stirred at room
temperature for 30 minutes and then the reaction me-
dium is poured onto ice-water. The resulting precipitate
is 1solated by filtration, washed with water, dried and
then recrystallised in toluene.

1.14 g (40%) of N-[2-(5-methoxyindol-3-ylethyl]-tri-
fluoroacetamide are obtained.

Melting point: 135°-136° C. Infra-red (KBr disc ):

3400 cm—! v NH indole

3300 cm—1! v NH amide

1700 cm—1 v C==0

IH.NMR 80 MHz (CDCl)
CH3O CH,CH)—NH—C—CF3
b a ]
O
N
H
3 ppm (2H) CH3z;
3.6 ppm (2H) CHz,
3.8 ppm (3H) OCHj3
6.8-7.3 ppm aromatic protons
EXAMPLE 14

N-[2-(5-METHOXYBENZO[b]THIOPHEN-3-YL)E-
THYL]JTRIFLUOROACETAMIDE

Following the procedure of Example 13 but replac-
ing S-methoxytryptamine with 3-B8-aminoethyl-5-
methoxybenzo{b]thiophene, N-[2-(5-methoxyben-
zofblthiophen-3yl)ethyl]-trifluoroacetamide is obtained.

Infra-red (KBr disc):

3280 cm—! v NH amide

1690 cm—! v C=0

EXAMPLE 15

N-[2-(5-METHOXYBENZO[bJFURAN-3-YL)E-
THYL]TRIFLUOROACETAMIDE

Following the procedure of Example 13 but replac-
Ing S-methoxytryptamine with 3-8-aminoethyl-5-
methoxybenzo[blfuran, N-[2-(5-methoxybenzo[b]furan-
3-ylethyl]-trifluoroacetamide is obtained.

Infra-red (KBr disc):

3290 cm—1 v NH amide

1700 cm~—! v C=0 amide
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EXAMPLE 16

N-[2-(6-METHOXYBENZIMIDAZOL-1-YL)E-
THYL|TRIFLUOROACETAMIDE

Following the procedure of Example 13 but replac-
ing S-methoXytryptamine with 1-B-aminoethyl-6-
methoxybenzimidazole, N-[2-(6-methoxybenzimidazol-
1-yl))ethyl]-trifluoroacetamide is obtained.

Infra-red (KBr disc):

3300 cm—! v NH amide

1690 cm! v C=0 amide

EXAMPLE 17

N-[2-(5-METHOXY-1,2-BENZISOXAZOL-3-YL)E-
THYL]JTRIFLUOROACETAMIDE

Following the procedure of Example 13 but replac-
ing S-methoxytryptamine with 3-B8-aminoethyl-5-
methoxy-1,2-benzisoxazole, N-[2-(5-methoxy-1,2-ben-
zisoxazol-3-ylethyl]trifluoroacetamide is obtained.

EXAMPLE 18

N-[2-(5-METHOXYINDOL-3-YL)ETHYL]-N'-
PROPYLUREA
25

0.851 g of propyl isocyanate is added to a suspension
of 1.902 g of S-methoxytryptamine in 4 cm?3 of pyridine
at +5° C. The mixture is stirred at room temperature
for 2 hours and then the reaction medium is poured onto
ice-water. The mixture is acidified slightly with a IN
hydrochloric acid solution. The resulting precipitate is
isolated by filtration, washed with water, dried and then
recrystallised in toluene, yielding 2.34 g (85%) of N-[2-
(5-methoxyindol-3-yl)ethyl]-N'-propylurea.

30

Melting point: 79°-80° C. 35
TH-NMR 80 MHz (CDCl3)
CHyCH NHCNHCH2CH,CH;3
a b H ¢c d e 40
O
. c3 -
1.4 ppm H) CHyg 4>
2.9 ppm (4H) CH>,CH,.
3.4 ppm (2H) CHzp
3.9 ppm (3H) OCHj3
6.6-7.3 ppm aromatic protons
50
EXAMPLE 19
N-[2-(5-METHOXYBENZO[b]THIOPHEN-3-YL)E-
THYL]-N’-PROPYLUREA

Following the procedure of Example 18 but replac-
ing S-methoxytryptamine with 3-B8-aminoethyl-5-
methoxybenzo [b]thiophene, N-[2-(5-methoxybenzo[b
Jthiophen-3-yl)ethyl]-N’-propylurea is obtained.

Infra-red (KBr disc):

3300 cm—1 v NH ®0
1620 cm—! v C=0

EXAMPLE 20
N-[2-(6-CHLORO-5-METHOXYINDOL-3-YL)E-

THYL]-N’-PROPYLUREA

Following the procedure of Example 18 but replac-
ing S-methoxytryptamine with 5-methoxy-6-chloro-

3
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tryptamine, N-[2-(5-methoxy-6-chloroindol-3-ylethyl}-
N’-propylurea is obtained.

Infra-red (KBr disc):

3250 cm—1v NH

1620 cm—1 v C=0

'H.NMR 80 MHz (CDCl3)

CH,CHa;NHCNHCH>CH>CH3
a b 1 c d e
O

1.5 ppm (2H) CHyg
2.8-3 ppm (4H) CHy;CH),.
3.4 ppm (2H) CHy,
3.90 ppm (3H) OCHj3

EXAMPLE 21

N-[2-(5-METHOXYBENZO[bJFURAN-3-YL)E-
THYL]-N'-PROPYLUREA

Following the procedure of Example 18 but replac-
ing S-methoxytryptamine with 3-8-aminoethyl-5-
methoxybenzo[blfuran, N-[2-(5-methoxybenzo[b}furan-
3-yDethyl]-N'-propylurea is obtained.

Infra-red (KBr disc):

3290 cm—1 v NH

1620 cm—1v C=0

EXAMPLE 22

N-[2-(5-METHOXYINDOL-3-YL)ETHYL]-N'-
PROPYLTHIOUREA

1.11 g of propyl isothiocyanate are added to a suspen-
sion of 2.27 g of 5-methoxytryptamine in 5 cm3 of pyri-
dine.

The reaction medium is stirred at 80° for one hour
and then, after cooling, is poured onto a mixture of
water and ice and acidified slightly with a 1N hydro-
chloric acid solution. The resulting precipitate is iso-
lated by filtration, washed with water, dried and then
recrystallised in toluene.

In this manner, 2.18 g (75%) of N-[2-(5-methoxyin-
dol-3-yl)ethyl]-N'-propylthiourea are obtained.

IH-NMR 80 MHz (CDCl3)

CHCHyp—~NH—C~—NH—CH;CH>CHj3

a b g c d e

CH;0

0.85 ppm (3H) CH3,

1.45 ppm (2H) CH24

2.95 ppm (4H) CH>.CHj,

3.4 ppm (2H) CHp>p

3.85 ppm (3H) OCHj3

3,50 ppm (2H) HN(IfNH disappears in D70
S

.7—7.3 ppm aromatic protons
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EXAMPLE 23
N-[2-(5-METHOXYINDOL-3-YL)ETHYL]-

CYCLOBUTYLCARBOXAMIDE 5

Following the procedure of Example 1 but replacing
cyclopropanecarboxylic acid chloride with cy-
clobutanecarboxylic acid chloride, the title compound

is obtained. 10
Melting point: 111°-112° C. Crystallisation solvent:
chloroform-acetone
EXAMPLES 24 TO 25: 15

Following the procedure of Example 1 but replacing
cyclopropanecarboxylic acid chloride with the appro-
priate acid chloride or, where applicable, its corre-

sponding acid anhydride, the compounds of the follow- 20
ing Examples are obtained:
EXAMPLE 24
N-[2-(5-METHOXYINDOL-3-YL)ETHYL]- 95

CYCLOHEXYLCARBOXAMIDE
EXAMPLE 25

N-[2-(5-METHOXYINDOL-3-YL)ETHYL]-3-
CYCLOPENTYLPROPIONAMIDE

EXAMPLE 26

N-[2-(5-METHOXYINDOL-3-YL)ETHYL]-MOR-
PHOLINOACETAMIDE

Step I: N-[2-(5-METHOXYINDOL-3-YL)ETHYL]-
BROMOACETAMIDE

Following the procedure of Example 1 but replacing
cyclopropanecarboxylic acid chloride with bromoa-
cetic acid chloride, N-[2-(5-methoxyindol-3-yl)ethyl]-
bromoacetamide is obtained.
Step II: N-[2-(5-METHOXYINDOL-3-YL)ETHYL]-
MORPHOLINOACETAMIDE

0.01 mol of morpholine is dissolved in 50 cm3 of ace-
tone, with magnetic stirring. 0.012 mol of triethylamine
and 0.01 mol of N-[2-(5-methoxyindol-3-yl)ethyl]-2-
bromoacetamide are added. The mixture is refluxed for
one hour with magnetic stirring. The resulting precipi-
tate is suction filtered and the filtrate is evaporated.

The residue is taken up in alkaline water, and the
precipitate is suction filtered, washed, dried and recrys-

30

35

45

50

55

tallised 1n a toluene-cyclohexane mixture, yielding the
title compound.

EXAMPLES 27 AND 28:

Following the procedure of Example 26 but replac-
ing morpholine in step II with 1-benzylpiperazine and
then with 1-(2,3,4-trimethoxybenzyl)piperazine, the
compounds of the following Examples are obtained in
succession:

65
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EXAMPLE 27

N-[2-(5-METHOXYINDOL-3-YL)ETHYL]-2-(4-
BENZYLPIPERAZIN -1-YL)ACETAMIDE

EXAMPLE 28

N-[2-(5-METHOXYINDOL-3-YL)ETHYL]-2-(4-
(2,3,4-TRIMETHOXYBENZYL)
PIPERAZIN-1-YL)ACETAMIDE

EXAMPLE 29

N-[2-(5-HYDROXYINDOL-3-YL)ETHYL}-CYCLO-
PROPYLCARBOXAMIDE

Following the procedure of Example 1 but replacing
Smethoxytryptamine with 5-hydroxytryptamine, the
title compound is obtained.

EXAMPLE 30

N-{2-[5-(CYCLOHEXEN-3-YLOXY)INDOL-3-
YL]JETHYL}-CYCLOPROPYLCARBOXAMIDE

1.98 X 10—2 mol of potassium carbonate, 1.33 X 10—2
mol of N-[2-(5-hydroxyindol-3-yl)ethyl]cyclopropyl-
carboxamide dissolved in 20 cm3 of anhydrous acetone,
and 2.1X10—2 mol of 3-bromocyclohexene are intro-
duced into a 50 cm3 flask with a gro_m'{d neck. The
mixture is heated under reflux for 22 hours. The reac-
tion medium is filtered and the filtrate is evaporated
under reduced pressure. Recrystallisation of the evapo-
ration residue in ethyl acetate yields purified N-{2-[5-
(cyclohexen-3-yloxy)indol-3yl]ethyl }-cyclopropylcar-
boxamide.

EXAMPLE 31

N-[2-(5-BENZYLOXYINDOL-3-YL)ETHYL]-
CYCLO-PROPYLCARBOXAMIDE

0.23 g of sodium is introduced in small portions, with
magnetic stirring, into a 150 cm? flask containing 50
cm3 of absolute ethanol.

0.01 mol of N-[2-(5-hydroxyindol-3-yl)ethyl]-cyclo-
propylcarboxamide is then added, stirring is continued
for 30 minutes, and then the mixture is evaporated to
dryness. |

The resulting sodium compound is dissolved in 30
cm3 of anhydrous dimethylformamide. 0,011 mol of
benzyl bromide is added, with magnetic stirring, by
means of a dropping funnel.

The mixture is heated at 90° C. for 4 hours. The reac-
tion medium is allowed to cool and is then poured onto
ice. The resulting precipitate is suction filtered and
washed with a 1N sodium hydroxide solution and then
with water. The mixture is dried and recrystallised,
yielding purified N-[2-(5-benzyloxyindol-3-yl)ethyl]-
cyclopropylcarboxamide.

EXAMPLES 32 TO 37:

Following the procedure of Example 18 but replac-
Ing propyl isocyanate with the appropriate isocyanates
or 1sothiocyanate, the compounds of the following Ex-
amples are obtained:
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EXAMPLE 32 , EXAMPLE 42

N-[2-(5-METHOXYINDOL-3-YL)ETHYL]-N-BEN-  N-[2-(6-CHLORO-5-METHOXYBENZO[b]THIO-
ZYLUREA s PHEN-3-YL)ETHYL]-CYCLOBUTYLCARBOXA-
= EXAMPLE 33 MIDE

N-[2-(5-METHOXYINDOL-3-YL)ETHYL]-N'- EXAMPLE 43

CYCLOPROPYLUREA N-[2-(6-CHLORO-5-METHOXYBENZO[b] THIO-
10
EXAMPLE 34 PHEN-3-YL)ETHYL]-3-CYCLOPENTYLPRO-

N-[2-(5-METHOXYINDOL-3-YL
)ETHYL]-N'-CYCLOBUTYLUREA

EXAMPLE 35

N-[2-(5-METHOXYINDOL.-3-YL
)ETHYL]-N'-BUTYLUREA

EXAMPLE 36

N-[2-(5-METHOXYINDOL-3-YL
)ETHYL]-N-PROPYLTHIOUREA

EXAMPLE 37

N-[2-(5-METHOXYINDOL-3-YL)ETHYL]-N'-
CYCLOHEXYLTHIOUREA

EXAMPLES 38 AND 39
30

Following the procedure of Example 5 but replacing
cyclopropanecarboxylic acid chloride with the appro-
priate acid chloride or acid anhydride, the compounds
of the following Examples are obtained:

15

20

25

35
EXAMPLE 38

N-[2-3-METHOXYBENZO[b]THIOPHEN-3-YL)E-
THYL|CYCLOBUTYLCARBOXAMIDE

EXAMPLE 39

N-[2-(5-METHOXYBENZO[b]THIOPHEN-3-YL)E-
THYL]JCYCLOOCTYLCARBOXAMIDE

EXAMPLES 40 AND 41 45

Following the procedure of Example 19 but replac-
ing propyl isocyanate with the appropriate isocyanate
or 1sothiocyanate, the compounds of the following Ex-

amples are obtained: 20

EXAMPLE 40

N-[2-(5-METHOXYBENZO[b]JTHIOPHEN-3-YL)E-
THYL]N'-CYCLOPROPYLUREA

EXAMPLE 41

N-[2-(
5-METHOXYBENZO[b]THIOPHEN-3-YL)E-
THYL]N'-CYCLOHEXYLTHIOUREA

EXAMPLES 42 AND 43

3

60

Following the procedure of Example 6 but replacing
cyclopropanecarboxylic acid chloride with the appro-
priate acid chloride, the compounds of the following
Examples are obtained:

65

PIONAMIDE
EXAMPLES 44 TO 46

Following the procedure of Example 7 but replacing
cyclopropanecarboxylic acid chloride with the appro-
priate acid chlorides, the compounds of the following
examples are obtained:

EXAMPLE 44

N-[2-(BENZO[b]JFURAN-3-YL)ETHYL}-
CYCLOBUTYLCARBOXAMIDE

EXAMPLE 45

N-[2-(BENZO[bJFURAN-3-YL)ETHYL]-
CYCLOHEXYLCARBOXAMIDE

EXAMPLE 46

N-[2-(BENZO[bJFURAN-3-YL)ETHYL]-TRI-
FLUOROACETAMIDE

EXAMPLES 47 TO 51

Following the procedure of Example 21 but replac-
ing propyl isocyanate with the appropriate isocyanate
or 1sothiocyanate, the compounds of the following Ex-
amples are obtained:

EXAMPLE 47

N-[2-(5-METHOXYBENZO[bJFURAN-3-YL)E-
THYL]-N'-METHYLUREA

EXAMPLE 48

N-[2-(5-METHOXYBENZO[b]JFURAN-3-YL)E-
THYL]-N-ETHYLUREA

EXAMPLE 49

N-[2-(5-METHOXYBENZO[b]JFURAN-3-YL)E-
THYL]-N'-HEXYLUREA

EXAMPLE 50

N-[2-(5-METHOXYBENZO[bJFURAN-3-YL)E-
THYL]-N'-BENZYLUREA

EXAMPLE 51

N-[2-(5-METHOXYBENZO[b]JFURAN-3-YL)E-
THYL]-N'-PROPYLTHIOUREA EXAMPLES 52
TO 54

Following the procedure of Example 11 but replac-
g cyclopropanecarboxylic acid chloride with the ap-
propriate acid chloride, the compounds of the following
Examples are obtained:
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EXAMPLE 52
N-[2-(5-METHOXY-1,2-BENZISOXAZOL-3-YL)E-

‘THYL] -ACETAMIDE 5

EXAMPLE 53
N-[2-(5-METHOXY-1,2-BENZISOXAZOL-3-YL)E-
THYL]BUTYRAMIDE
EXAMPLE 54 |
N-[2-(5-METHOXY-1,2-BENZISOXAZOL-3-YL)E-
THYL]-3-CHLOROPROPIONAMIDE

EXAMPLES 55 AND 56

Following the procedure of Example 12 but replac-
ing cyclopropanecarboxylic acid chloride with the ap-
propriate acid chloride, the compounds of the following
Examples are obtained:

10

15

20

EXAMPLE 55

N-[2-(5-METHOXY-1,2-INDAZOL-3-YL)ETHYL-
JACETAMIDE 2

EXAMPLE 56

N-[2-(5-METHOXY-1,2-INDAZOL-3-YL)ETHYL]-
PROPIONAMIDE

EXAMPLES 57 TO 60

30

Following the procedure of Example 9 but replacing
cyclopropanecarboxylic acid chloride with the corre- 35
sponding acid chloride, the compounds of the following
Examples are obtained:

EXAMPLE 57

N-[2-(
6-METHOXYBENZIMIDAZOL-1-YL)ETHYL-
JACETAMIDE

Melting point: 173°-175° C.

45

EXAMPLE 38

N-[2-(6-METHOXYBENZIMIDAZOL-1-YL)E-
THYL]BUTYRAMIDE

EXAMPLE 39

N-[2-(6-METHOXYBENZIMIDAZOL-1-YL)E-
THYL]PENTANAMIDE

EXAMPLE 60

N-[2-(6-METHOXYBENZIMIDAZOL-1-YL)E-
THYL]-2-BROMOACETAMIDE

EXAMPLES 61 TO 65

>0

33

Following the procedure of Example 16 but replac-
ing propyl isocyanate with the appropriate isocyanates 65

or isothiocyanates, the compounds of the following
Examples are obtained:

18

EXAMPLE 61

N-[2-(6-METHOXYBENZIMIDAZOL-1-YL)E-
THYL]-N-PROPYLUREA

EXAMPLE 62

N-[2-(6-METHOXYBENZIMIDAZOL.-1-YL)E-
THYL]-N'-BENZYLUREA

EXAMPLE 63

N-[2-(6-METHOXYBENZIMIDAZOL-1-YL)E-
THYL]-N'-PROPYLTHIOUREA

EXAMPLE 64

N-[2-(6-METHOXYBENZIMIDAZOL-1-YL)E-
THYL]}-N'-CYCLOHEXYLTHIOUREA

EXAMPLE 65

‘N-[2-(6-FLUORO-5-METHOX YINDOL-3-
YL)ETHYL ]-N’-PROPYLUREA

Melting point (dichloromethane-ether) : 109°-110° C.
EXAMPLE A: DETERMINATION OF BINDING
TO MELATONIN RECEPTORS

The binding of the compounds of the invention to
melatonin receptors was carried out according to con-
ventional methods on receptors of the pars tuberalis of
sheep (Journal of Neuroendocrinology, Vol. 1, No. 1,
pp. 1-4 (1989)).

The compounds of the invention bind in an extremely
specific manner to the melatonin receptors with an
affinity, for those exhibiting the most affinity, that is
more than 100 times greater than that of melatonin
itself. The compounds of the invention which were
tested have a dissociation constant (Kd) of the order of
10—13 moll-1, as compared with 6.3 X 10—11 mol.1-1
for melatonin itself.

EXAMPLE B: FOUR-PLATE TEST

‘The products of the invention are administered by the
oesophageal route to groups of ten mice. One group
receives gum syrup.

30 minutes after the administration of the products to
be studied, the animals are placed in containers the
tloors of which comprise four metal plates. Each time
the animal passes from one plate to another, it receives
a shight electric shock (0.35 mA). The number of pas-
sages 1S recorded for a period of one minute. After
administration, the compounds of the invention increase
significantly the number of passages, which indicates
the anxiolytic activity of the compounds of the inven-
tion.

EXAMPLE C: ACTIVITY OF THE PRODUCTS
OF THE INVENTION ON ISCHAEMIC MICRO-
CIRCULATION

The experimental study was carried out on the cre-
master muscles of male rats (Sprague-Dawley) follow-
ing ligature of the common iliac artery.

The muscles were placed in a transparent chamber
and perfused with a solution of bicarbonate buffer equil-
ibrated with a gaseous CO7/N; mixture 5/95%. The
velocity of the red corpuscles and the diameter of the
first- or second-order arterioles irrigating the cremaster
were measured, and the arterial blood flow was calcu-
lated. Identical information was obtained for four types
of vessels.

The same type of measurement was carried out simul-
taneously:

on the cremaster perfused normally,
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on the cremaster after ligature, that is to say the ischa-
ematised cremaster, 2, 7, 14 and 21 days following
ligature.

Two groups of animals were studied:

a control group without treatment,

a group treated p.o. with a product of the invention,

at a dose of 0.1 mg.kg—! per day.

No difference was noted in either the velocity of the
corpuscles or the diameter of the vessels in the normally
irrigated cremaster muscles in the treated animals as
compared with the controls.

On the other hand, at the level of the ischaematised
cremaster muscle, the mean diameter of the arterioles
was improved in the treated animals as compared with
the controls. The velocity of the red corpuscles was
normalised by treatment for 21 days.

In fact, 1 the treated animals, the velocity of the red
corpuscles and the blood flow measured 7 days after
ligature show no significant difference as compared
with the values obtained in the non-ischaematised cre-
master. These results are obtained without modification
of the arterial pressure.

These results indicate that chronic treatment with
one of the compounds of the invention improves micro-
circulation and blood irrigation of the ischaemic re-
gions.

EXAMPLE D: STIMULATION OF IMMUNE RE-
SPONSES

Red corpuscles of sheep were administered to groups
of six mice. Those groups of mice were then treated
subcutaneously with the compounds of the invention
for a period of six days, and a control group was treated
with a placebo. The mice are then left for four weeks
and then received a repeat injection of red corpuscles of
sheep without receiving further administrations of the
product of the invention. The immune response was
evaluated 3 days after the repeat injection. It is statisti-
cally increased in the group treated with the com-
pounds of the invention.

EXAMPLE E: INHIBITION OF OVULATION

Adult female rats with regular four-day cycles are
used. Vaginal smears were taken daily, and rats were
selected after they had exhibited at least two consecu-
tive four-day cycles. |

Each cycle is composed of two days of dioestrus, one
day of pro-oestrus and one day of oestrus.

On the afternoon of the day of pro-oestrus, luteiniz-
ing hormone is released into the blood by the hypophy-
SIS.

This hormone induces ovulation, which is indicated
by the presence of eggs at the oviduct on the day of
oestrus.

The compounds of the invention are administered
orally at midday on the day of oestrus. The treated rats

and the controls are sacrificed on the day of oestrus. 55 -

The oviducts are examined. A significant percentage
reduction in the number of eggs in the oviducts of rats
treated with the compounds of the invention is noted.
EXAMPLE F: PHARMACEUTICAL COMPOSI-
TION Tablets containing 5 mg of N-[2-(5-METHOX-
YINDOL-3-YL)ETHYL]-N-PROPYLUREA
Preparation formulation for 1000 tablets:

N-{2-(5-methoxyindol-3-yl)ethyl}-N’-propylurea S5¢g
wheat starch 20 g
corn starch 20 g
lactose 30g
magnestum stearate 2g

>

10

15

20

25

30

35

43

>0

60

65

20

-continued |
e e e e e e e e et e e e Bt M B et o
silica 1g
hydroxypropylcellulose 2g
%

We claim:
1. A compound selected from those of the formula

(D:

lllz (I)
Ar'—CH;CH;—N=—R
in which:
Ar’ represents:
R3O (1I1)
S Rs
R4

R1 represents:
a group

C—R5
|
O

in which R7 represents trifluoromethyl,

a group
'—ﬁ‘:—'NHRg or —(I'IJ-NHRB
O S

in which Rg represents unsubstituted or option-
ally substituted cycloalkyl, unsubstituted or op-
tionally substituted cycloalkyl-(C;-Cg)alkyl un-
substituted or optionally substituted aryl, or un-
substituted or optionally substituted arylalkyl in
which the alkyl chain contains 1 to 3 carbon
atoms, iclusive,

Rj represents hydrogen or linear or branched lower
alkyl having 1 to 6 carbon atoms inclusive:

R3 represents hydrogen, linear or branched lower
alkyl having 1 to 6 carbon atoms inclusive, unsub-
stituted or optionally substituted aryl, unsubsti-
tuted or optionally substituted arylalkyl or diarylal-
kyl in which the alkyl chain contains 1 to 3 carbon
atoms, 1nclusive, or cycloalkyl or cycloalkylalkyl
in which the alkyl chain contains from 1 to 3 car-
bon atoms, inclusive,

R4 represents hydrogen, halogen, hydroxy, linear or
branched alkoxy having 1 to 6 carbon atoms, inclu-
sive, or linear or branched lower alky! having 1 to
6 carbon atoms, inclusive,

Rs represents hydrogen, halogen, linear or branched
lower alkyl having 1 to 6 carbon atoms, inclusive,
unsubtituted or optionally substituted phenyl, or
unsubstituted or optionally substituted phenyalkyl
in which the alkyl chain contains I to 3 carbon
atoms, inclusive,
or an optical 1somer, thereof
or an addition salt thereof with a pharmaceutically-

acceptable acid or base,
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and wherein

the term “substituted” associated with the expres-
sions “aryl”, “arylalkyl”, “diarylalkyl”, “phenyl”
and “phenylalkyl” means that the aromatic nucleus
or nuclei may be substituted by one or more radi-
cals selected from: linear or branched lower alkyl
having 1 to 6 carbon atoms, inclusive, ‘linear or
branched lower alkoxy having 1 to 6 carbon atoms,
inclusive, hydroxy, halogen, nitro, and trifluoro-
methyl;

the term “‘substituted” associated with the expres-

sions “cycloalkyl” and “cycloalkyl-(C;-Cg)alkyl”
means that the cyclic system may be substituted by
one or more radicals selected from: halogen, linear
or branched lower alkyl having 1 to 6 carbon
atoms, inclusive, and linear or branched lower
alkoxy having 1 to 6 carbon atoms, inclusive;

the term “cycloalkyl” designates a saturated or unsat-

urated cyclic system having 3 to 8 carbon atoms,
inclustve, and

the expression “aryl” means pyridyl, phenyl, naph-

thyl, thienyl, furyl, or pyrimidyl.

2. A pharmaceutical composition useful in treating or
In preventing a disorder of the melatoninergic system
containing as active principle an effective amount of a
compound as claimed in claim 1, in combination with
one or more pharmaceutically-acceptable excipients or
vehicles.

3. A compound of claim 1 which is N-[2-(5-methox-
ybenzo[b]-thiophen-3-yl)ethyl]-cyclopropylcarboxa-
mide.

4. A compound of claim 1 which is N-[2-(6-chloro-5-
methoxybenzo[b]thiophen-3-yDethyl]-cyclopropylcar-
boxamide.

3. A compound of claim 1 which is N-[2-(5-methox-
ybenzo|b]-thiophen-3-yl)ethyl}-trifluoroacetamide.

6. A compound of claim 1 which is N-[2-(5-methox-
ybenzo[b]-thiophen-3-yl)ethyl]-cyclobutylcarboxa-
mide.

7. A compound of claim 1 which is N-[2-(5-methox-
ybenzo[b}-thiophen-3-yl)ethyl}-cyclooctylcarboxa-
mide. |

8. A compound of claim 1 which is N-[2-5-methox-
ybenzo[b]thiophen-3-yl)ethyl]-N'-cyclopropylurea

9. A compound of claim 1 which is N-[2-(5-methox-
ybenzo[b]-thiophen-3-yl)ethyl]-N'-cyclohexylthiourea.

10. A compound of claim 1 which is N-[2~(6-chloro-5-
methoxybenzo[b]thiophen-3-yl)ethyl]-cyclobutylcar- |
boxamide.

11. A of claim 1 which is N-[2-(6-chloro-5-methox-
ybenzo[b}-thiophen-3yl)ethyl]-3-cyclopentylpropiona-
mide. -

12. The method of treating a mammal afflicted with a
disorder of the melatoninergic system comprising the
step of administering to the said mammal an amount of
a compound selected from those of the formula (I):

lllz | D
Ar'—-CH>,CHy=~~N—R

in which
Ar’ represents:
benzo[b]thiophen-3-yl of formula (III):
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R30 (1II)

R4

R represents:
a group

C—~R5
[
0O

in which Ry represents unsubstituted or substi-
tuted cycloalkyl, unsubstituted or substituted
cycloalkyl-(Ci-Cg)alkyl, or trifluoromethyl,

a group

—(ll:_NHRB or “ﬁ*"NHRg
O S

in which R represents
linear or branched lower alkyl having 1 to 6 carbon
atoms, inclusive, unsubstituted or substituted cy-
cloalkyl, unsubstituted or substituted cycloalkyl-
- (C1-Cyglalkyl, unsubstituted or substituted aryl, or
unsubstituted or substituted arylalkyl in which the
alkyl chain contains 1 to 3 carbon atoms, inclusive,
or
a group

—("3— (CH2)»—E;
O

in which

n represents 1 to 3 inclusive and E{ represents a radi-
cal selected from:
morpholino and
piperazine, which radical is unsubstituted or substi-

tuted by a radical —(CHj)n'-E; wherein n’ repre-
sents 1 to 4 inclusive and Ej; represents phenyl or
naphthyl, each of which is unsubstituted or sub-
stituted by 1 to 3 radicals inclusive selected from:
halogen, (C1~Cy)alkyl, and (C1-Cgalkoxy;

R represents hydrogen or linear or branched lower
alkyl having 1 to 6 carbon atoms, inclusive;

R3 represents hydrogen, linear or branched lower
alkyl having 1 to 6 carbon atoms inclusive, unsub-
stituted or substituted aryl, unsubstituted or substi-
tuted arylalkyl or diarylalkyl in which the alkyl
chain contains 1 to 3 carbon atoms, inclusive, or
cycloalkyl or cycloalkylalkyl in which the alkyl
chain contains 1 to 3 carbon atoms, inclusive,

R4 represents hydrogen, halogen, hydroxy, linear or
branched alkoxy having 1 to 6 carbon atoms, inclu-
sive, or linear or branched lower alkyl having 1 to
6 carbon atoms, inclusive,

Rs represents hydrogen, halogen, linear or branched
lower alkyl having 1 to 6 carbon atoms, inclusive,
unsubstituted or substituted phenyl, or unsubsti-
tuted or substituted phenylalkyl in which the alkyl
chain contains 1 to 3 carbon atoms, inclusive,

or an optical isomer thereof,
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or an addition salt thereof with a pharmaceutically-
acceptable acid or base, and wherein

the term “‘substituted” associated with the expres-
stons “aryl”, “arylalkyl”, “diarylalkyl”, “phenyl”
and “phenylalkyl” means that the aromatic nucleus
or nuclel may be substituted by one or more radi-
cals selected from: linear or branched lower alkyl
having 1 to 6 carbon atoms, inclusive, linear or
branched lower alkoxy having 1 to 6 carbon atoms,
inclusive, hydroxy, halogen, nitro, and trifluoro-
methyl;

the term “substituted” associated with the expres-
sions “cycloalkyl” and “cycloalkyl-(C1~Cy)alkyl”

means that the cyclic system may be substituted by

10

15

20

one or more radicals selected from: halogen, linear

or branched lower alkyl having 1 to 6 carbon
atoms, inclusive, and linear or branched lower
alkoxy having 1 to 6 carbon atoms, inclusive;

the term “cycloalkyl” designates a saturated or unsat-
urated cyclic system having 3 to 8 carbon atoms,
inclusive, and

the expression “aryl” means pyridyl, phenyl, naph-
thyl, thienyl, furyl, or pyrimidyl.-

13. A method of claim 12, wherein the compound is

selected from those in which Ar’ represents ben-

23

30

35

zo[b]thiophen-3-yl radical, which corresponds to one of 40

the benzo[b]thiophenes of the formula:

45

30

33

65

24
R3O Iiiz
CH;CH,—N—R;
S Rs
Ry

in which Rj, Rz, R3, R4, and Rshave the same meaning
as in claim 1, and an addition salt thereof with a pharma-
ceutically acceptable acid or base.

14. A method of claim 12, wherein the compound is
N-[2-(5-methoxyindol-3-yl)ethyl]-N'-propylurea.

15. A method of claim 12, wherein the compound is
N-[2-(5-methoxybenzo[b]thiophen-3-yl)ethyl]l-cyclo-
propylcarboxamide.

16. A method of claim 12, wherein the compound is
N-[2-(6-chloro-5-methoxybenzo[blthiophen-3-yl)ethyl]-
cyclopropylcarboxamide.

17.. A method of claim 12, wherein the compound is
N-[2-(5-methoxybenzo[b]thiophen-3-yl)ethyl]-tri-
fluoroacetamide.

18. A method of claim 12, wherein the compound is
N-[2-(5-methoxybenzo[b]thiophen-3-yl)ethyl]-
cyclobutylcarboxamide.

19. A method of claim 12, wherein the compound is
N-[2-(5-methoxybenzo[b]thiophen-3-yl)ethyl]-cyclooc-
tylcarboxamide.

20. A method of claim 12, wherein the compound is
N-[2-(5-methoxybenzo[blthiophen-3-yl)ethyl]-N'-
cyclopropylurea.

21. A method of claim 12, wherein the compound is
N-[2-(5-methoxybenzo[b]thiophen-3-yl)ethyl]-N'-
cyclohexylthiourea.

22. A method of claim 12, wherein the compound is
N-[2-(6-chloro-5-methoxybenzo[b]thiophen-3-yl)ethyl]-
cyclobutylcarboxamide.

23. A method of claim 12, wherein the compound is
N-[2-(6-chloro-5-methoxybenzo[b]thiophen-3-yl)ethyl]-

3-cyclopentylpropionamide.
% % Kk % %
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